INTRODUCTION :
Study of g a s d i s c h a r g e s with contaminated metal vapour h a s gained importance because of t h e i n e v i ta b l e presence of metal vapour i n I n d u s t r i a l Dischar g e devices. Also, t h e r o l e of m e t a l vapour impu r i t i e s i n fusion-type d e v i c e s is being i n c r e a s i n gl y i n v e s t i g a t e d .
I n connection w i t h m e t a l vapour contaminated a r c d i s c h a r g e s , i t h a s been noted by one of t h e a u t h o r s / l / t h a t s u b s t a n t i a l d i f f e r e n c e s i n t r a n s p o r t p r o p e r t i e s o f a plasma can a r i s e due t o t h e presence o r mete1 vapour i m p u r i t i e s . Findi n g s c f a similar n a t u r e have been r e p o r t e d e l s ewhere/2,3/. F u r t h e r , i n a modified t y p e of Maecker a r c t h e c o l l i s i o n c r o s s s e c t i o n of n e u t r a l metal atoms w i t h r a r e g a s atoms h a s been determined/4/. Arc d i s c h a r g e between m e t a l e l e c t r o d e s is although b a s i c a l l y simple h a s a number of complicated mechanisms s u s t a i n i n g i t . I n o t h e r :vords; uihile model l i n g an a r c d i s c h a r g e one h a s t o c o n s i d e r ; r a d i a l / a x i a l temperature snd d e n s i t y g r a d i e n t s , d i f f u s i o n , recombination and even chemical a c t i v i t i e s . The main aim of t h i s paper is t o o f f e r a t h e o r e t i c a l e x p l a n a t i n n t o t h e e x p e r i m e n t a l l y observed heavy p a r t i c l e d i s t r i b u t i o n i n a r s r e g a s , metal vapour a r c discharge.
STF3ILIZED ARC MEASUREMENTS:
A b r i e f d e s c r i p t i o n of t h e m e t a l vapour w a l l s t a b il i z e d a r c of s p e c i e 1 d e s i g n i s given i n /S/, B r i e fl y i t is a s i m p l i f i e d v e r s i o n of Maecker t y p e a r c w i t h J u s t two s t a b i l i z i n g d i s c s . The arc d e v i c e is designed t o b e evacuated s o as t o f a c i l i t a t e running i n any t y p e of gas. 10,15 and 2OA DC a r c s were run between copper e l e c t r o d e s i n a pure Helium medium a t etmospheric p r e s s u r e w i t h a s t a b i l i z i n g h o l e diameter of G mm. Axial e l e c t r i c a l g r a d i e n t s u s i n g probes, arc c u r r e n t and r a d i a l temperature d i s t r i b u t i o n s u s i n g copper s p e c t r a l l i n e spectrography have been determined.
O p t i c a l t h i n n e s s of e m i t t i n g r e g i o n s f o r copper l i n e s used h a s been ver i f i e d r e s o r t i n g t o i n t e n s i t i e s w i t h i n a m u l t i p l e t t Copper vapour p r e s s u r e d i s t r i b u t i o n h a s been d e t e rmined by c o r r e a l t i n g temperature d i s t r i b u t i o n and
t h e measured r e l a t i v e i n t e n s i t y of a s p e c t r a l l i n e . The d i f f e r e n t c h a r a c t e r i s t i c s and o t h e r d e t a i l s have been published elsewhere/6/and only t h e r a d i a l d i s t r i b u t i o n of copper vapour i n a 10A a r c o b t a i n e d by t h e above procedure is reproduced i n Fig.1 . It may Dw.observed t h a t n e u t r a l copper atoms a p p e a r s t o pile-up near t h e w a l l of t h e d i s c h a r g e . T h i s is n o t a p e c u l i a r i t y of t h i s experiment b u t has been observed elsewhere/7/. With temperature a t t a i n i n g a maximum i n t h e c e n t e r of t h e a r c and assuming LTE t o hold(which is probably t r u e forO.Z<T<O.8, : normalized r a d i u s ) , t h i s means t h a t t h e i o n i z e d components a r e a l s o i n f l u e n c e d by t h i s p i l e -u p e f f e c t . A t h e o r e t i c a l e x p l a n a t i o n f o r t h i s e f f e c t is given. .THEORY: 
i o n of t h e t o t a l volume. It is assumed here. t h a t t h e h e a t produced i n t h e i o n i z e d d i s c h a r g e component, namely n o u t r a l copper i s t r a n s f e r r e d t o and d i f f u s e d by Helium. Also, n e u t r a l copper is assumed t o be streaming through stationary Helium. T h i s is a r e a s o n a b l e assumption, f i r s t l y because Helium i s dominating and secondly t h e Copper coming o f f t h e e l e c t r o d e s must s u r e l y have a d i r e c t e d v e l o c i t y . A l 1 components i n t h e d i s c h a r g 8 a r e assumed t o s h a r e t h e same e x p e r i m e n t s l l y obtained r a d i a l temperature p r o f i l e . lVith t h e s e assumptions t h e momentum G eneg gy c o n s e r v a t i o n r e a l t i o n s y i e l d t h e f o l l o w i n g equations+,
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CONCWSIONS
As can b e seen from Fig.2 , t h e t h e o r e t i c a l and exp e r i m e n t a l c u r v e s a g r e e o n l y q u a l i t a t i v e l y w i t h regard t o t h e t r e n d o f t h e i r slopes. Probably b e t t e r agreement with experiment may b e obtained by numeri c a l l y p r o c e s s i n g t h e p a r t i a l p r e s s u r e e q u a t i o n s @ , r a t h e r t h a n o b t q i n i n g an a n a l y t i c a l s o l u t i o n which i n v o l v e s a d d i t i o n a l assumptions. However, t h e p i l eup e f f e c t i s e v i d e n t and t h i s o c c u r s a t t h e expense of Helium accumulating a t t h e a r c c e n t e r . F u r t h e r , i n o r d e r t o understand t h i s mechanism b e t t e r i t *ill b e nacEasary t o know t h e metal vapaur elml u t i o n p r o c e s s and recombination mechanisms.
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